
-Tr9Quiz Rea

o sums

* Products

- Max Imin
· Pairs of functions of RF's

· Expectation of functions of RV. s

· Covariance CorrelationCoefficient

① Let XI4 be random variables with joint pinf

PXY(W)=
ne N , veNus3 . Find exy . (Note: =)

Note that we can factor Pxiy=i

at
And in fact , avluer
=

PYN)=
- (
=

And Pxy/kv) = Px(4) PN) so X , Y ind.

- ex =0



② Let X ,Y be random variables with joint pinf
Px ,y(niv) =

S
+ U= 0 , v even0

(U+r) ! v =in odd O

O else
For appropriate CER.

Find some function#1 S.t
. Eff(XY]] =

1
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③ let X , Y be independent random variables -
Let U = max(XY) V = min(X/)

Find the joint pdf fur(ur)

First find Fur-P(UEU
,
V[r)

= P(Max(X17) In
,

Min (X1Y)=r) loborusyoifI

Remember : max(X14) < a is care as XX and Yea

min(X1Y)sa is same as XS and Ya

Can we rewrite in this form?
I

let A : Smax(X17) [u3 ,
B = &Min(X 1) [V)

P(A) : PlAB) + P(ABC)
So PlAB) = PlAS-P(ABC)
-> P(Maxu ,Min[V) = P(Ma(n) - P(max & 4 , minsu)

I
= P(Max(X 17) <u)-P(Max(x ,Y) su , min(X1Y)>V)

Both XI4 have to be = P(Xu , Y(u) - P(vcXzu ,
veYzu)

in this rangey
- = P(X(n)P(Yeu) -P(EXculP(V = Y <u)

v U

= Fy(u) Fy(u) - (Fx()- Fx(v))) Fy(4) -Fu()

Then Furlu) : - (-fx(u) [Fyln)-FyND]-(-fy(e))[FNul-FaNl]
= fyN) [Fylu)-Fy(ul] + fy (2) [Ex(n) - ExM]

Er Fur = Ex() full) + fyN)fx(u)
Il

fair(uir)

So fun : faifului +fyNfx() u& else



⑦ let X : -unit 10 , 12 Did. Fi :1 EN ,
and put

2n: Xi meN . Find fencul for ocurl.

You may use the fact that Emy and Xn are independentfn.

fxz(- IV -u))

Ingeneral: En = Em + Xu

Then far"fznn convolution#
fac : Sofz

,
(v) Fr lnv) do

~Dn = S% I du

( +zz() +

So fafylvarS
zu

= SV-1 du Since Ous 1

z ~ fzz (v) txz(a-v)

-u
E Fzlh)-( Endit #

n

verlap
= Stv31 !
~ u

-

In genual , guess : FEn(U) : infun

Sinduction ! (In(U) = 9fznN) fluvde
= Soc I du

: internun- un -1

(-1:



⑤ Consider the experiment where we repeatedly sample the interval So , 1 and

compute the sunming tem. Let Y be the number of draws until the

runningSum first exceeds 1
. What is Efy]? (Hint : Use answer from (4)

let X : -uniffo , 1]) FitN and put En= Xi again.

fx ,zw(mu)
Find put of 7.

-PlZn[1 ,
X + En

-
> 1)

pin) = P(zn-->1 , En > 1)

m: Plan 1 , Em > 1-X)
- Ig1:d

= in : So undu shaded region to

: cutsi · · (1-0) compute probably
over

=+
n(n-2) %

Obviously PLY (1) =0

- Ely] = n - Ply =n)

-
A

~ k= n - 2

2 e -


